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ABSTRACT
The present set of three experiments is composed of 
three related investigations of the roles of familiarity and 
added associations on rate of serial verbal learning. Re­
sults of Experiment I suggested that rate of learning is a 
positive function of prior visual familiarity with the 
terms and that artificially added associations may be 
facilitative. Experiment II tested implications of the 
above results by separately manipulating the above two vari­
ables in a factorial design. Findings implied that both 
factors significantly are related to rate of learning 
but interact complexly with serial position of the items 
being learned. To further clarify the role of visual 
familiarity, Experiment III constituted an attempt to 
vary it at five levels, resulting in further.evidence 
of a positive relationship between this factor and rate 
of learning. In all three experiments the factors of 
serial position of item, stage of acquisition, and all inter­
actions are evaluated in complete factorial designs.
INTRODUCTION
The present report is of three related experiments in­
vestigating variables of which serial verbal learning is a 
function. Experiment I was an attempt experimentally to 
vary meaningfulness values (m) of a list of terms, within 
the framework initiated by Noble (1952a). Experiments II 
and III were performed further to explore relationships sug­
gested by the results of Experiment I.
Noble's (1952a) concept of meaning was developed from 
rational considerations, has been shown to be highly re­
liable (Noble & McNeely, 1957, p. 16), is quite stable over 
the age range from 20 to 6 6  yrs. (Rocklyn, Hessert, & Braun, 
1957), and has been related to rate of acquisition for both 
serial (Noble, 1952b) and paired-associate learning (Noble 
& McNeely, 1957; Cieutat, Stockwell, & Noble, 1958). The 
above cited studies varied meaningfulness by utilizing terms 
of different empirical meaningfulness values. These values 
were determined by ’’...the mean frequency of continued writ­
ten associations made by subjects within a 60-sec. time in­
terval (Noble, 1952a, p. 429)." Because of this defining 
operation it was referred to by Noble (1955, p. 333) as an 
"individual-difference variable" as contrasted with experi­
mental variations of the meaningfulness of individual terms. 
In none of the studies reviewed by the present author, in a
search of the literature of the past ten years, has there 
been a direct experimental variation of associative values 
followed by a test for effects on verbal learning involving 
the experimentally treated terms, although Riley and Phillips 
(1959, p. 372) suggest that ”It is likely that if words are 
paired with syllables in a familiarization procedure, the 
association value of the syllables will increase.”
Experiment I
The first experiment was an attempt to increase mean­
ingfulness of initially low-m terms, by experimentally 
raising the number of associations elicited by them, with a 
subsequent test for the effects of this procedure on rate of 
serial learning. It was hypothesized that a serial list of 
terms would have its rate of learning facilitated by the ad­
dition of associations to its component links.
Method
Design. The procedures of Experiment I are outlined in 
Table 1. The experiment was essentially comprised of four 
independent treatment groups. The Ss in Group 1 learned a 
list of eight terms, in a standard serial learning situation, 
having a relatively low index of associative meaningfulness 
(Noble, 1952a). In Group 2, after 1 min. of pre-learning 
visual familiarity (F) with each of the eight terms of this 
list, Ss then learned the list. The same list was also
3Table 1 
Procedures for Experiment I
Added
Group Meaningfulness Familiarity Associations Mean Correct
1 low no no 83.53
2 low yes no 104.00
3 low (yes) 1 yes 97.93
4 high yes no 98.80
familiarity for this group was that which was inciden­
tal to the procedure for adding associations.
learned by Ss in Group 3, after having six operationally 
unique associations (A) visually and aurally added to each 
of the individual terms. The Ss in Group 4 learned a list 
of eight terms having a relatively high meaningfulness value, 
after pre-learning familiarity with these terms identical to 
that of Group 2.
The primary purpose of this experiment was to test ef­
fects of the experimental manipulations of Group 3. As the 
procedure (below) for this operation involved Ss of Group 3 
becoming familiar with the items to be learned, and this fa­
miliarizing procedure lasted approximately 1 min. , Group 2 
was approximately equated with Group 3 along this dimension 
to control for the facilitative effects visual familiarity 
may have on learning. This facilitation is fairly well sub­
stantiated (Goldstein, 1950; Hovland & Kurtz, 1952; Noble, 
1955; Riley and Phillips, 1959; Robinson, 1932), although 
some negative evidence has been reported (Lepley, 1934; 
Peters, 1936; Waters, 1939). Group 4 was included to eval­
uate the extent of the effects of the treatment of Group 3.
A non-significant difference between Groups 3 and 4, these 
two having been equated with regard to visual familiarity, 
would indicate that the six associations added to the low 
list (mean associative value = 1.98) would have been func­
tionally equivalent to increasing the m-value of each term 
by six, as these low items would then have been made as easy
5to learn as the high list with a mean associative value of 
( 6  + 1.98 =) 7.98.
Subjects. Ss were 60 volunteers (n = 15), given class 
points for participations, from a course in introductory 
psychology taught at Louisiana State University (LSU) in 
the fall of 1958.
Procedure. Fifteen Ss were assigned to each of the 
four treatment groups in a counterbalanced order. The eight 
terms of the list of low associative meaningfulness were se­
lected from Noble's (1952a) list and had a mean m-value of 
1.98 (DAVIT, KAYSEN, TUMBRIL, RENNET, FEMUR, LOZENGE, STOMA, 
and CAROM). The high list (YOUNGSTER, ZEBRA, VILLAGE, IN­
SECT, OFFICE, DINNER, ARMY, and KITCHEN) had a mean m-value 
of 7.98. Standard serial learning instructions, employing 
the correction procedure, were given all groups immediately 
prior to learning. The first term of the list was preceded 
by an asterisk at each trial as is often done (Stevens,
1951, p. 553). A Gerbrands memory drum presented terms at 
a 3-sec. rate with a 3-sec. intertrial interval. The fa­
miliarizing procedure for Groups 2  and was accomplished by 
serial visual presentation of the terms, at a 1 -min. rate, 
typed on unlined 5x8 in. cards. The Ss were instructed to 
"try to look at the word all during that time." Order of 
presentation was separately randomized for each S in Groups 
2, 3, and 4.
To insure that associations added to the low list’s 
terms for Group 3 were unique, instead of associations 
having an intrinsically high probability of elicitation by 
these terms, a pilot study was conducted. The classifica­
tion ’’unique” was restricted to associations not elicited, 
by terms in the low list, from any one of the pilot Ss 
(n = 21). These Ss were given instructions similar to those 
of Noble (1952a) to obtain their continued written associa­
tions in 60 sec. to the low-m terms. Six unique associa­
tions were chosen by E and possible relationships between 
the terms and these associations were pointed out to each 
S.
The following instructions accompanied the pre-learning 
operations for Group 3: ”Most words, even if you haven’t
seen them before, remind you of things. They may remind you 
of other words, places, ideas, expressions, and so on. This 
may be because of a similarity in sound, in spelling, or of 
some association peculiar to your own experience. I’m going 
to show you some words, one at a time, and tell you about 
several things each of them brought to mind for a group of 
people previously tested. Please pay close attention and 
look at these cards when I’m telling you about the words (E 
presented the first of the eight typed cards as depicted in 
Fig. 1). Because of similar sounds, ’KAYSEN’ suggested 
’LAYMEN’ to some individuals. The first letter and the last
7KAYSEN
L A Y M E N
KEN
NEK
KY.
SE NA TO R
KNOB
Fig. 1. Diagram used for presentation of associations 
to Group 3 (Experiment I).
pair of letters combined to remind some that ’KAYSEN’ looks 
a little like the man’s name 'KEN.* The same combination 
of letters in a reverse order was instrumental in having 
’KAYSEN* remind others of ’NEK,' a sort of abbreviation for 
the part of the body joining the head to the shoulders. The 
first and third letters of ’KAYSEN* caused some to think of 
’KY.,’ the abbreviation for Kentucky. The last three letters 
of 'KAYSEN* suggested the first three of ’SENATOR.’ Some­
thing about the general appearance of ’KAYSEN’ reminded a 
few persons of the word ’KNOB.* (E presented the second 
card and then continued with similar instructions concerning 
the added associations for each term, etc.)”
After the appropriate pre-learning treatments Ss were 
given 2 0  trials on the proper experimental list (i.e., 
either high or low). Responses were recorded by E as either 
correct (”1 ”) or incorrect ("0 ") for each of the eight items 
at each trial, 8x20=160 measures thus being recorded for 
each S. A response was not classified correct unless it was 
pronounced completely by the time it began to appear.
Results
A 4x5x8 Type VI mixed analysis of variance (Lindquist, 
1956, p. 392) was performed, evaluating the effects of group 
differences (G), eight serial positions (P), practice in 
five blocks of four trials each (N), and the four inter­
actions. Results are in Table 2. Null hypotheses were
9Table 2
4x5x8 Analysis of Variance of Correct Responses in
Experiment I
Source df MS F
Between Ss 59
Groups (G) 3 28.87 1.07
Error (b) 56 26.94
Within Ss 2340
Serial Position (P)> 7 60.48 39.53*
Trials (N) 4 354.15 200.08*
PxN 28 3.99 5.78*
PxG 21 1.60 1.05
NxG 12 1.63 1
PxNxG 84 .63 1
Error (w) 2184 .95
Error^Cw) 392 1.53
Error^Cw) 224 1.77
Error3(w) 1568 .69
Total 2399
*Null hypothesis rejected (p < .05)
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rejected for the effects of P, N, and the PxN interaction at 
the .05 level of confidence, that level being used through­
out these three experiments. Group means, disregarding the 
effects of P and N, were as follows: =. 83.53, M 2  =
104.00, M 3 = 97.93, and M 4  = 98.80. These means are given 
in Table 1.
Discussion
The test of the G effect in Table 2 indicates that the 
null hypothesis may not be rejected for the difference be­
tween any pair of treatments (Lindquist, 1956, p. 92). These 
six null hypotheses were not rejected and the following dis­
cussion is based upon relationships suggested by, but not 
necessarily, present in, the results of Experiment I, and 
which are tested in Experiments II and III.
The data suggest general support for the hypothesis that 
the treatment accorded Group 3 facilitates learning, as this 
group learned with an ease approximately equal to that of 
Group 4 (mean difference = .87), which learned a high m list 
and was equated for familiarity, but much better than the 
group learning the low list without the treatments of added 
associations or familiarity (mean difference = 14.40). As 
expected, operational addition of six associations to a set 
of low meaningfulness items (mean m = 1.98) was equivalent 
to (i.e., not significantly different from) manipulating the 
same dimension by utilizing items of higher associative
11
potency (i.e., mean m = 7.98). Note, however, that the mean 
of Group 2 was 5.20 higher than that of Group 4. Although 
Group 2 did not learn significantly faster than Group 4, the 
rate was about equal. This indicates that the effect of 1  
min. of visual familiarity alone facilitated learning to the 
extent that the low-m list of Group 2 was not learned at a 
rate different from that of the high-m list of Group 4.
This suggests that visual familiarity exhibited a strong fa- 
cilitative influence on rate of learning.
Such a strong effect of F was not anticipated in this^ 
experiment when it was confounded with the A effect in Group 
3. The outcome thus made it desirable to separate the A and 
F effects in a subsequent investigation. It was in order 
statistically to separate the effects of these two varia­
bles, it will be seen below, that Experiment II was perform­
ed.
The significant P x N interaction of Table 2 was ex­
pected as (a) the skewed bow is a classic one in various 
serial learning tasks and (b) this curve must naturally 
weaken with practice and finally disappear as mastery of all 
links in the serial chain is achieved.
Experiment II
The results of Experiment I suggested that both the ef­
fects of F and A are factors of which rate of learning is a
12
function. Experiment II was designed further to investigate 
their roles. As it appeared impossible to manipulate the 
presence or absence of A without confounding F with the A 
effect, it was decided rather to vary proximity (or strength) 
of the A effect as described below. It was hypothesized that 
strength of both F and A is positively related to rate of 
learning. No hypotheses were made concerning interactions.
Method
Design. The two main factors were associations (A) and 
familiarity (F). The F was tested at the levels of 30 sec. 
(30”) and 60 sec. (60”), and A was varied at the levels of 
’•proximate” and "remote" (regarded as equivalent to ’’strong” 
and ’’weak" respectively). Remote associations were the 
’’unique" ones of Experiment I. The "proximate” or "strong" 
associations were selected from those especially frequent in 
the pilot Ss 1 response sample. The list learned was the 
same low-m list of Experiment I. In the analysis of variance 
the factors of P and N were simultaneously evaluated with A 
and F.
Procedure. The apparatus was the same as in Experiment 
I, and Ss were selected from the same population with none 
participating in both experiments. Class points were given 
for participation. Proximate and remote associations were 
added by means of diagrams and instructions similar to those 
of Experiment I.
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The low list from Experiment I was presented to all Ss. 
There were four independent treatments: proximate-30", 
proximate-60", remote-30", and remote-60". The Ss were as­
signed (n = 15) to the groups in a counterbalanced order.
For the proximate-30" group the six proximate associations 
(defined above) were added to each term at a 5-sec. rate, re­
sulting in 30 sec. of F being presented along with each set 
of proximate associations. For the proximate-60" group a 
similar procedure was performed at a 1 0 -sec. rate, resulting 
in 60 sec. of F. The remote-30" and remote-60" groups were 
treated in similar manners, with remote associations substi­
tuted for tie proximate ones. Criterion scores were identi­
cal with Experiment I, and the same randomizations were used 
for order of pre-learning presentations of the items.
Results
The data were analyzed by a 2x2x8x5 factorial design, 
evaluating the effects of proximity or strength of associ­
ations (A) at two levels, visual familiarity (F) at two 
levels, serial position (P) at eight levels, practice (N) 
in five blocks of four trials each, and their interactions. 
The summary of the analysis is in Table 3. Null hypotheses 
were rejected for the effects of P, N, PxN (as in Experiment 
I), and PxAxF. In this analysis the effects of item differ­
ences within the list are confounded with serial position.
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Table 3
2x2x5x8 Analysis of Variance of Correct Responses
in Experiment II
Source df MS F
Between Ss 59
Associations (A) 1 1.35 1
Familiarity (F) 1 .18 1
AxF 1 1.88 1
Error (b) 56 17.01
Within Ss 2340
Serial Position (P) 7 60.96 34.25*
Practice (N) 4 405.64 204.87*
PxN 28 3.14 4.98*
PxA 7 .85 1
PxF 7 .66 1
NxA 4 .82 1
NxF 4 2.05 1.04
PxNxA 28 .70 1.11
PxNxF 28 .83 1.32
PxAxF 7 4.37 2.46*
NxAxF 4 1.22 1
PxNxAxF 28 .63 1
Error (w) 2184 .97
Error^(w) 224 1.98
Error2(w) 392 1.78
Error 3 (w) 1568 .63
Total 2399
*Null hypothesis rejected (p <.05)
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As graphical comparison of serial position curves from the 
present experiment indicated marked similarity with the 
classical bowed and skewed curve, however, this was not felt 
seriously to have limited conclusions based on these data.
To evaluate the PxAxF interaction two sets of analyses 
were performed, (a) Two PxF (8x2) Type I designs (Lindquist, 
1956, p. 267) were calculated, one at each of the A classifi­
cations. Null hypothesis concerning the PxF interaction was 
rejected for the remote (or weak) classification of A (F = 
2.03, df = 7/196) but not for the proximate (or strong) one 
(F <  1, df = 7/196). The PxF interaction is given in Fig.
3 for the remote associations. (b) Two PxA (8x2) Type I de­
signs were next performed, one at each level of F. In this 
case the null hypothesis regarding the PxA interaction was 
rejected for the 60“ group (£ = 2.36, djf = 7/196) but not 
for the 30" group (F <  1). Means showing the former inter­
action are in Fig. 3.
Discussion
The PxN interaction in Table 3 was expected for the 
same reasons mentioned in Experiment I. Failure of the main 
effects of A and F in Table 3 to attain significance has 
limited meaning due to the presence of the PxAxF interaction, 
which indicates that the effects of A and F cannot be under­
stood unless considered as they interact singly with each 
other and jointly with P. One interpretation of this inter­
action, as shown in Fig. 2 , indicates that the effects of
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Fig. 2. Interaction between effects of pre-learning 
visual familiarity and serial position of item for 
remote associations (Experiment II).
ME
AN
 
C
O
R
R
EC
T 2 ° r  
15 • 
10 » 
5 ■
oL
PROXIMATE ASSOCIATIONS •   ■ ■ -
REMOTE ASSOCIATIONS  ----------
\s
■ ■ 1 1 1 ■ * ■
1 2  3 4 5 6 7 8
S E R I A L  P O S I T I O N
Fig. 3. Interaction between effects of kind of as­
sociations and serial position for 60 sec, of pre­
learning visual familiarity (Experiment II).
the F factor favor learning of items in the central serial 
positions (two through six) at the 30” level of that factor 
when combined with the effect of remote associations. Fig.
3 indicates that the effect of proximate associations favors 
learning of central items (positions two through six) when 
the effect of 60” of F is present.
Experiment III
Experiment III was designed further to clarify the role 
of visual familiarity in serial verbal learning: (a) to 
serve as a confirmation and extension of the facilitative 
relationship between visual familiarity and serial learning 
and (b) to provide information concerning the nature of this 
relationship. It was hypothesized that the relation is a 
positive one.
Prior investigations of this variable contained certain 
methodological ambiguities. Procedures of Riley and Phillips 
(1959) and Hovland and Kurtz (1952) to vary pre-learning syl­
lable familiarization in a serial learning situation, for ex­
ample, did not include a rigid control of actual familiarity 
time for each S. Also, as both designs involved a trials-to- 
criterion design rather than a constant trials one, it was 
statistically impossible to isolate the effects of the inter­
actions of the experimental variables with practice. The 
latter objection is also applicable to Noble's (1955) 
investigation, which also- employed a trials-to-criterion de­
sign.
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Method
Design. The factor of F was varied at five levels (0, 
10, 20, 30, and 60 sec.) for a list of low-m words. This 
basic design was administered in two replications. Appa­
ratus and presentation rate were the same as in Experiments 
I and II.
Subjects. Each of the two replications contained 40 
Ss (n = 8 ). One replication was chosen from a night course 
in introductory psychology at LSU and the other from several 
daytime undergraduate psychology courses. All Ss were vol­
unteers given class points for participation.
Procedure. For each replication Ss were assigned to 
the five treatment groups in a counterbalanced order, the 
familiarization treatment being administered in the same 
manner as with Group 2 of Experiment I. After visual fa­
miliarity, Ss were given 20 trials on the low meaningfulness 
list of words from Experiments I and II, and their criterion 
scores recorded as before.
Results
Effects of F at five levels, the two replications (R), 
the eight serial positions, two blocks of ten trials each, 
and the 1 1  possible interactions of the above factors were 
educated in a 5x2x8x2 mixed design. Results are in Table 4. 
Null hypotheses were rejected for the effects of P, N, PxN,
20
Table 4
5x2x8x2 Analysis of Variance of Correct Responses
in Experiment III
Source df MS F
Between Ss 79 59.01
Familiarity (F) 4 38.28 1
Replications (R) 1 178.50 3.06
FxR 4 60.64 1.04
Error (b) 70 58.39
Within Ss 1 2 0 0 7.74
SeriaT Position (P) 7 200.42 58.43*
Practice (N) 1 4161.61 524.13*
PxN 7 18.14 10.19*
PxF 28 3.42 1
PxR 7 4.81 1.40
NxF ' 4 15.73 1.98
NxR 1 .03 1
PxNxF 28 1.40 1
PxNxR 7 4.87 2.74*
PxFxR 28 3.54 1.03
NxFxR 4 14.71 1.85
PxNxFxR 28 2 . 2 0 1.24
Error (w) 1050 2.96
Error^w) 70 7.94
Error2 (w) 490 3.43
Error3 (w) 490 1.78
Total 1279
*ttull hypothesis rejected (p <C .05)
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and PxNxR. Means for the five F-treatments were as follows: 
0" = 80.25, 10" = 85.69, 20" = 80.06, 30" = 92.94, and 
60" = 92.06. Because of (a) a trend suggested by a plotting 
of these means, (b) an a priori basis for expecting a signi­
ficant, trend (Goldstein, 1950; Hovland & Kurtz, 1952; Noble, 
1955; Riley & Phillips, 1959; Robinson, 1932), and (c) the 
fact that a more sensitive test for presence of trend seemed 
applicable (Lindquist, 1956, p. 342), the mean difference 
between the 0" and 60" groups was separately tested. The 
error term for this test was estimated from the between sub­
jects mean square (Lindquist, 1956, p. 243). The estimated 
critical difference at the five per cent level thus esti­
mated was 5.37 and was adequately exceeded by the obtained 
mean difference of 11.81. The hypothesis of no trend for the 
means of the five familiarity groups was consequently re­
jected.
As no intrinsic interest was held in the effect of rep­
lications, its introduction into the design having been made 
for purposes of better control, the significant PxNxR inter­
action was not further analyzed.
Discussion
Results of the analysis indicate presence of a positive 
relationship between amount of visual familiarity and rate 
of learning an eight-link serial list. This served as a con­
firmation of the inference made in Experiment I concerning
this relationship, and is in general agreement with expec­
tations generated from results of Goldstein (1950), Hovland 
& Kurtz (1952), Noble (1955), Riley & Phillips (1959), and 
Robinson (1932). It is further concluded that this re­
lationship between familiarity and rate of learning is 
rather general in its effects as none of the seven tested 
interactions involving the F effect exceeded proportions 
which would be expected on the basis of chance alone (See 
Fisher, 1953, p. 100). The non-significant NxF interaction 
indicates that the relative effects of F are the same at 
different stages of acquisition, and the non-significant FxR 
effect suggests that the relative effects of F are not sig­
nificantly different in the two populations sampled from.
The effects of P, N, and PxN were evaluated in all 
three experiments and in all cases were the null hypotheses 
rejected. Closer investigation of the individual items* 
contributions to the PxN effects in Experiments I and II in­
dicated them to be essentially similar. Effects of PxF,
NxF, and PxNxF were tested both in Experiments II and III and 
in all of these cases were the null hypotheses not rejected. 
The effects of P and F, though each is important in serial 
learning, may be evaluated independently of each other and 
N. If the factor of added associations is introduced, how­
ever, effects of serial position, associations, and famili­
arity are expected to interact complexly with each other.
Generalizations based on mutual confirmation within the 
present set of experiments may be retained with a higher 
degree of confidence than those resting on the results of 
single investigations.
SUMMARY
The present set of three experiments is composed 
of three related investigations of the roles of familiarity 
and added associations on rate of serial verbal learning. 
Results of Experiment I suggested that rate of  learning is 
a positive function of prior visual familiarity with the terms 
and that artificially added associations may be facili- 
tative. Experiment II tested implications of the above 
results by separately manipulating the above two variables 
in a factorial design. Findings implied that both factors 
significantly are related to rate of learning but interact 
complexly with serial position of the items being learned.
To further clarify the role of visual familiarity, Experi­
ment II constituted an attempt to vary it at five levels, 
resulting in further evidence of a positive relationship 
between this factor and rate of learning. In all three 
experiments the factors of serial position of item, stage 
of acquisition, and all interactions are evaluated in com­
plete factorial designs.
24
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Appendix B
Ss were tested in groups of 5 to 15. The following directions were 
used: "This little book is full of pictures. They are just designs, and 
we want to find out how you feel about these designs, whether you like 
them or whether you don't like them. Now let's open the book and look 
at dumber one. See, here is a design, and here are a group of state­
ments that tell how you feel about the design. There is a group of 
words that goes with every design. See, this group of words goes with 
this design /number one7 and this group of words with this design 
/number two and on through number four7 and the same way on the next
page /pointed to first two on second pagg7* It is the same way in the
whole book. Every design has these statements that say how you feel 
about them. Now lets look at the statements. I’ll read them to you.
The first one says 'like much.' That means 'I like this design a lot.' 
The second one says 'like slightly.' That means 'I like it a little 
bit.' The third one says 'dislike slightly.' That means 'I kind of 
don't like it} I dislike it a little bit.' And the last one says
'dislike much.' That means 'I don't like it at all.' Now what we
want you to do is to look at each design and see if you like or if you 
don’t like it. If you like it, see if you like it a lot or a little 
bit. If you like it and you like it a lot make a mark in the top box 
where it says 'like much1 like this /3emonstrated and then incon­
spicuously erased7. Suppose you like it but you only like it a little 
bit. Then mark in the second box where it says ’like slightly' 
/demonstrated and erased again/. Now suppose you don't like it. If 
you kind of don't like it you mark here where it says ’dislike slightly'
30
like this /demonstrated and erased7* This means 'I don't like it just 
a little bit.' Now if you really don't like it, you don't like it at 
all, you mark in the last box, like this /dfemonstrated and erased/.
"You only make one mark. Put it beside how you feel about the 
design. Don't mark anything yet. I'll come around to each one and 
you tell me how you feel about the design, show me where you'll mark 
it, and I'll see if you are doing it right and help you. /Each iS was 
then started by E and helped with as many as the first eight responses,/."
For the first eight items, when an £> wrote in more than one 
response, he was told to "jUst mark one for each picture." After this 
no more help was given except encouragement such as "That's fine" or 
incentive such as "Now, do this one," or "How do you feel about this 
one?" or "Go ahead."
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Appendix C
Percentage of Responses to Each Option on the PRT for 
Male Normal and Mentally Defective Adults (N=243)l
Item
Classification
Normal Defective
Option Option
0 1 2 3 4 0 1 2 3 4
1 00.0 31.4 50.2 15.4 3.0 15.6* 46.1* 23.5 7.0 7.8
2 00.0 19.0-• 37.6 41.6 11.8 16.9* 33.3* 28.8 10.7* 10.3
3 0.0 15.8 49.8 26.8 7.6 17.7* 40.7* 23.8* 6.2* 11.5
4 0.0 17.6 31.8 33.0 17.6 19.3* 40.3* 17.7 9.1* 13.6
5 00.0 18.4 32.0 28.8 17.6 23.5* 33.7 16.0 8.6* 18.1
6 00.0 22.8 42.6 26.6 8.0 23.9* 39.9 19.8* 8.2* 8.2
7 0.4 8.0 24.0 43.4 24.2 24.3* 35.4* 19.8 8.6* 11.9
8 00.0 16.6 37.4 26.8 19.2 24.7* 33.3 17.3* 9.5* 15.2
9 00.0 26.2 45.6 23.0 5.2 30.5* 34.6 12.3* 9.1 13.6
10 0.4 10.2 43.0 37.0 9.4 30.9* 30.0* 16.5* 9.9* 12.8
11 0.0 30.4 43.4 18.2 8.0 30.0* 39.9 13.6* 5.3* 11.1
12 00.0 06.8 09.0 20.4 63.8 32.9* 23.9* 15.6 7.4 20.2*
13 00.0 2.6 20.0 52.2 25.2 32.5* 32.5* 11.5 9.5* 14.0
14 00.0 29.8 36.6 22.6 11.0 32; 5* 23.9 18.1* 11.1 14.4
15 00.2 5.4 24.0 41.0 29.4 33.3* 30.9* 13.2 10.3* 12.3*
16 0.0 19.4 44.8 27.4 8.4 32.9* 23.9 15.2* 10.7* 17.3
17 0.0 6.2 36.2 45.2 12.4 31.7* 37.9* 13.2* 7.8* 9.5
18 0.0 6.8 36.0 46.0 11.2 33.3* 28.0* 16.9* 9.1* 12.8
19 00.0 9.2 39.0 39.0 12.8 31.7* 30.8* 13.2* 12.8* 11.5
20 00.0 15.4 36.8 28.2 19.6 32.5* 25.1 11.5* 9.9* 21.0
21 0.4 6.6 30.2 30.4 22.8 30.5* 40.7* 14.0 7.0* 7.8*
22 00.4 21.6 53.4 19.6 5.0 30.9* 31.7 16.5* 11.1 9.9
23 0.2 56.4 27.8 9.6 6.0 32.5* 38.3 11.9 7.4 9.5
24 0.2 18.0 40.4 28.6 12.8 32.9* 28.0 15.2* 10.3* 13.6
25 .2 16.4 53.6 25.4 4.4 32.9* 41.2* 11.1* 6.6* 8.2
26 0.2 38.8 43.0 15.6 2.4 36.6* 31.3 13.2* 9.5 9.5
27 0.2 24.8 28.2 30.6 16.0 34.6* 34.6 13.2 8.6* 9.1
28 0.2 54.6 32.8 9.2 3.2 33.7* 35.8 11.9* 7.8 10.7
29 0.4 34.6 49.2 13.8 2.0 32.9* 38.3* 14.8* 4.5 9.5
30 0.4 9.0 29.8 42.4 18.4 31.7* 30.5* 18.5 9.5* 9.9
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Item
Classification
Normal Defective
Option Option
.0 1 2 3 4 0 1 2 3 4
31 0.2 7.8 26.2 44.2 21.6 33.7* 29.6* 14.4 9.1* 13.2
32 0.2 10.4 35.8 37.6 16.0 32.9* 30.5* 15.6* 10.3* 10.7
33 0.0 10.4 36.0 37.6 16.0 32.9* 42.0* 11.1* 6.2* 7.8
34 0.6 19.0 41.0 31.0 8.4 33.3* 27.2 17.3* 11.9* 10.3
35 0.4 8.0 43.2 37.2 11.2 32.1* 33,3* 13.2* 11.5* 9.9
36 00.4 16.4 35.2 32.2 15.8 33.3* 28.0 15.6* 9.5* 13.6
37 0.4 19.2 40.8 31.2 8.4 32.9* 35.4 14.8* 7.4* 9.5
38 0.4 12.0 41.6 34.0 12.0 34.2* 24.7 16.5* 14.0* 10.7
39 0.4 12.0 41.6 34.0 12.0 34.2* 40.3*' 12.8* 6.2* 6.6
40 .4 5.8 20.4 40.0 33.4 34.6* 27.2* 16.9 8.2* 13.2*
41 0.4 7.6 25.4 40.2 26.4 33.3* 38.3* 11.1 9.1* 8.2*
42 0.2 4.8 17.6 38.8 38.6 38.3* 18.5* 18.1 10.3* 14.8*
43 00.2 05.8 37.6 43.6 12.8 36.6* 26.7* 13.6* 10.3* 12.8
44 00.2 7.0 21.4 42.2 29.2 35.8* 24.7* 14.0 11.9* 13.6
45 .2 5.4 29.8 46.0 18.6 33.3* 35.0* 13.6 7.8* 10.3
46 .2 3.6 19.8 43.0 33.4 32.9* 22.2* 14.4 14.0* 16.5
47 0.2 5.2 37.2 44.4 13.0 33.7* 27.2* 15.2* 10.3* 13.6
48 0.2 10.4 40.0 36.4 13.0 33.7* 25.9* 14.8* 11.5* 14.0
49 0.0 11.6 48.2 32.8 7.4 33.3* 33.7* 15.6* 6.2* 11.1
50 0.0 15.4 54.8 23.6 6.2 35.0* 25.5 15.6* 11.1 12.8
51 00.2 19.4 45.0 28.2 7.2 35.4* 30.5 14.8* 9.9* 9.5
52 00.0 3.8 21.6 52.0 22.6 36.6* 19.8* 17.3 11.5* 14.8
53 00.0 7.0 27.2 35.8 30.0 34.2* 36.2* 14.4 7.0* 8.2*
54 0.0 18.6 38.6 26.0 17.4 34.2* 23.0 18.5* 9.5* 14.8
55 0.2 4.4 22.4 44.4 28.6 34.2* 24.7* 11.9 10.7* 18.5
56 00.0 4.4 22.4 37.4 35.8 34.6* 24.7* 15.6 11.1* 14.0*
57 0.0 44.0 42.0 11.2 2.8 34.2* 38.7 9.5* 7.8 9.9
58 0.0 22.8 47.6 24.2 5.4 35.4* 25.1 16.9* 13.2 9.5
59 00.0 13.2 35.6 35.2 16.0 36.6* 25.9 15.2 10.3* 11.9
60 0.2 14.2 33.0 29.0 23.6 35.8* 27.6 14.0* 8.2* 14.4
^Italicised percentages differ from choices of normal j>s at the .05 
lev&l. Those followed by an asterisk are significant at the .01 level.
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Appendix 0
Percentage of Responses to Each Option on the PRT for Female 
Normal and Mentally Defective Adults (N=190)-*-
___________ Classification
Normal_____________ Defective
Option________ Option
Item 0 1 2 3 4 0 1 2 3 4
1 0.0 20.3 51.7 24.6 3.4 11.1* 55.3* 18.4* 3.7* 11.6
2 0.0 6.6 32.3 42.9 18.3 11.1* 41.1* 27.3* 9.5 11.1
3 0.0 30.9 44.9 17.1 7.0 13.7* 44.2 17.9* 9.5 14.7
4 0.0 13.7 28.6 30.0 27.7 12.1* 53.2* 17.9 3.2* 13.7
5 0.0 46.3 25.7 16.3 11.7 13.2* 43.2 14.7 10.5 18.4
6 0.2 36.0 45.1 14.6 4.0 13.2* 48.9 18.9 8.9 10.0
7 0.2 11.7 33.4 37.1 17.4 13.7* 44.7* 17.4 8.4* 15.8
8 00.0 30.3 30.9 19.4 19.4 12.1* 38.4 19.5 12.1 17.9
9 00.0 39.7 40.9 15.1 4.3 13.7* 46.3 17.9* 6.3 15.8
10 0.2 12.6 34.9 33.1 19.1 15.3* 40.5* 17.9 10.0* 16.3
11 0.0 26.9 37.1 22.0 14.0 12.6* 53.2* 15.8* 8.9 9.5
.12 0.0 8.9 8.6 14.3 68.3 13.7* 32.6* 18.4 8.4 26.8*
13 0.0 3.4 20.9 47.7 28.0 14.7* 44.2* 18.4 7.4* 15.3
14 0.0 40.6 31.1 13.4 14.9 13.2* 34.7 22.6 11.1 18.4
15 0.2 6.0 18.0 35.1 40.6 13.2* 34.5* 17.4* 8.4 21.1*
16 0.0 28.9 41.7 20.0 9.4 13.2* 34.2 17.9* 13.7 21.1
17 0.0 8.3 29.7 40.0 22.0 15.3* 49.5* 10.0* 11.6* 13.7
18 0.0 15.4 39.4 34.3 10.9 13.7* 39.5* 22.1 10.5* 14.2
19 0.0 8.9 31.4 36.6 23.1 14.2* 42.1* 18.9 07.4* 17.4
20 0.0 34.9 32.0 19.4 13.7 13.7* 35.3 17.4 8.4 25.3
21 0.0 6.9 23.7 38.9 30.6 14.7* 46.8* 17.9 6.8* 13.7*
22 00.0 26.6 41.7 25.1 6.6 15.3* 45.8* 20.5 6.8* 11.6
23 0.0 49.7 29.7 10.0 10.6 14.7* 52.6 13.7* 8.9 10.0
24 0.0 31.1 34.9 17.4 16.6 14.7* 36.8 20.5 10.5 17.4
25 0.0 30.9 45.4 18.3 5.4 15.8* 5025* 15.3* 9.5 8.9
26 0.2 36.6 39.4 16.9 6.9 22.6* 41.6 15.8* 10.0 10.0
27 0.0 32.6 23.1 21.7 22.6 17.9* 46.8 12.1 9.5 13.7
28 0.0 36.6 39.4 16.9 6.9 15.8* 55.8 11.6* 7.4 9.5
29 00.0 32.0 41.4 20.0 6.6 15.3* 51.1 14.7* 7.4 11.6
30 0.2 5.7 23.4 40.0 30.6 14.7* 44.2* 15.8 11.1* 14.2
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Item
Classification
Normal Defective
Option Option
0 1 2 3 4 0 1 2 3 4
31 0.0 15.1 24.9 38.3 21.7 15.8* 36.3* 18.4 11.6* 17.9
32 0.0 6.0 25.4 40.3 28.3 15.3* 44.7* 15.8 7.9* 16.3
33 0.0 19.1 37.7 30.0 13.1 14.2* 53.7* 17.4* 5.8* 8.9
34 0.0 30.0 39.7 21.7 8.6 14.7* 45.3 17.9* 9.5 12.1
35 0.0 13.7 35.1 37.7 13.4 14.7* 47.9* 15.8* 6.3* 15.3
36 00.0 29.7 33.1 27.1 10.0 13.7* 43.2 17.9 12.1 13.2
37 0.0 22.0 36.3 29.1 12.6 16.8* 42.1 15.3* 7.4* 17.9
38 0.0 20.3 38.6 24.9 16.3 15.8* 34.7 19.5 10.0 20.0
39 00.0 19.7 23.4 24.0 32.9 14.7* 52.6* 12.1 06.3* 14.2*
40 00.0 06.0 16.0 34.3 43.7 14.7* 37.9* 17.9 6.8* 22.6*
41 00.0 09.4 20.3 36.6 33.7 14.7* 49.5* 13.2 6.3* 16.3
42 00.0 08.9 17.7 31.7 41.7 18.4* 30.5* 18.4 9.5* 23.2
43 00.2 09.1 34.9 33.7 22.0 16.8* 39.5* 14.2* 9.5* 20.0
44 00.0 08.6 27.4 36.0 28.0 17.9* 40.5* 10.5* 10.0* 21.1
45 00.2 10.0 26.0 34.9 28.9 14.2* 43.7* 15.3 7.4* 19.5
46 00.0 8.9 20.3 33.4 37.4 15.3* 32.6* 14.7 16.3 21.1
47 0.0 5.7 33.4 37.4 23.4 14.7* 39.5* 17.4 10.5* 17.9
48 0.0 23.7 38.6 22.6 15.1 15.3* 44.7* 13.2* 8.9 17.9
49 00!.'00 1.34 41.7 32.6 12.3 16.8* 45.3* 14.2* 6.3* 17.4
50 00.0 33.1 40.3 18.0 8.6 15.8* 40.5 17.4* 11.1 15.3
51 00.0 22.9 40.9 26.9 9.4 15.3* 41.6* 16.3* 8.4* 18.4
52 00.0 12.3 28.6 37.7 21.4 15.8* 36.8* 13.2 9.5* 24.7
53 00.0 18.9 24.6 30.6 26.0 16.8* 40.5* 17.4 5.8* 19.5
54 00.0 16.0 26.6 29.1 28.3 15.8* 36.3* 19.5 10.0* 18.4
55 .2 4.9 15.1 38.6 41.1 15.8* 35.3* 15.8 8.4* 24.7
56 00.0 6.3 20.0 32.6 41.1 14.7* 41.6* 15.8 9.5* 18.4*
57 00.6 74.3 18.0 4.9 2.3 16.3* 56.8 11.1 3.2 12.6*
58 00.6 17.7 46.0 28.0 7.7 14.2 43.2* 17.9* 11.1* 13.7
59 0.6 23.7 34.0 24.0 17.7 14.2* 42.1 16.8 7.4 19.5
60 0.6 12.3 24.3 27.4 35.4 16.3* 43.2* 15.3- 7.4* 17.9
•^ -Italicised percentages differ from choices of normal £3s at the .05 
level. Those followed by an asterisk are significant at the .01 level.
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